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i-mong the methods suitable to ircraasin& agriculturel production
figure principally the amelioration of the ve-etal material and the upkeep
of the fertility of the soil; tose perfoctions often are realize d by a
simultcnoous way and one today cssociates very frequently the problem of
fertilizers to that of the research of varieties havinz the power to best
utIlips 0 in a country tho prr;Wi of, raritulture can, in # certein
nMeasuro, measure itself by the consuniption of fertilizers; their use marks
an evolution of the traditioral culture tou;crCZ a rationalization of the
production rrethods, which tends to trarsfor:r. agriculture into an industry.

Tho problem of fertilize.-s is ox-:;inod h-re in relationship with
rice-ZrouinZ and in the Seo-raphicel frn:,3'aivork of South Viotnar. This
study is ripening; from all pcrt: the ;rut rico-crowin4 countries of the
world are sollicited to produce more to -ucrd .ocinst alimentary shortage
which several overpopulated Asictio countries suffer from. Vietnam must
ansvr, for its part, to this int-o-nctional effort and this explains the
attention that they ara actuclly brinGing to the use of fortilizers in the
rioe fields.

But it is opportune that & tochnicitn shohld koe th3 .int of this
question, put in relief the ox'erijrco ocquirod by tho trials and obser-
votions follo, -od from zore t~aic 20 yl:-s ii the country of Indo China.
This is tho assonticl &oel of tiis io: oir; it iurnishes, by its vell suppor-
tod doctuwn.ntation, an exoolont bcso for the xprrTaonts to follow. Risht
now cortain rules of use ar. uoll .ou, cnd ziust not be trcrsresod under
penalty of failure; they L hrG r~ac.l with !,,idity.

Hnow that the author has cloo treote ca-d uxpoaad frtnkly the delicate
question of the revenue of the Crtiliz.r. One rust not fuae to say that
quito often, in actual eoonc.ic circutcno;s, the use of fertilizers is
not paying, or else not enough to irt rjst tha rice ,rovor; on tho othor
hanD, it requires an oxpozditurj tot frccuently pcssoz tho possibilities
o the exploiter. The Lonorlizction of the using of fartilizors thus A
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requires governmental measures, eithor to favorizo short tenm credit, or
to force the practice of fertilizing, even if the benefit of particular
farmers remains low. Whatever be the interest withdrawn from the operation'
by the rice growers, the country =st, by this means, increase its expor-
table surplus crop; at the same time that it carries out this humanitarian
endeavor, it bases its scono on a produce of first necessity.

t0 The use of fertilisers in rice-growing thus appeared here at once as
a technical problem, by its nature, and a political problem in its applic-

Sation.
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The problem of fertilizers

in rice-groving

in South Vietnam

If one compares the average yield of the rice fields of South Vietnam
to those obtained in the neighboring countries situated in the same latitude,
that is to say almost in the same climatic conditions (pluviometer, luminos-
ity), one declares that they are not sufficiently productive. Thus if the
yields per hectare of Siamese lends, laysian and Indian ,lands are respec-
tively from 1,800, lg80, 1,400 kg., that of the rice fields of South
Vietnm is only from 1,200 to 1,300 kg. This small yield (1) is due to
numerous factors whose principals arej a defective hydraulic aystea, an
insufficient use of organic and mineral fertilizers). It is a nearly
extensive culture that does not demand the contribution of important capi-
tals and which despite everything relates sufficiently thanks to the
natural richness of the soil. It is however possible to augnent our rice-
growing production in ameliorating the milieu of culture by a more satis-
fying bLraulic system and by adopting a more intensive method by employing
fertilizers and varieties of high yields.

The realization of this vast progre.. would permit the yield of the
traditional culture to rise to the level of that which one obtains with
selected varieties in the experimental stations where the culture is mode
under good irrigation and fertilizer conditions. It would double our
rice-growing production.

The amelioration of the culture milieu by the installation of satis-
fying hydraulic equipment is the most efficacious method of amliorating
production (2), however its realization demandi time and the contribution
of important capital.

(1) It is necessary to point out that in the average yield statistic
given for Vietnam, one takes into account the yield obtained in lands ame.
times very disinherited, while abroad, the rice culture is installed uniquely
in the regions most favorable to this culture*

I-,I -MAP ft
t O ~pm4.
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We will confine ourselves in this study to the fertilizer problem.

of bdralicmanaemet sillremlain of first importance to South Vietnam in
theaugenttio oftheric-grwin prducion th us offertilizers

thtaent n ol emta icesn il on rmg to 50 %

as oe otendecare inthedivase ssas uderake attheIndoohinese
Ric Ofice Itwoud aoveallhav th adantge f bingrealized at

The use of mineral fertilizers is almost ignored in the traditional
culture of South ietnam. in order to recmend usage, it ib necessary

*to put at the disposition of the peasent good fertilizer formulae. However*
dospite the relative uniformity of the nature of the soil, the South-
Vietnemese rice fields must be redistributed in different rice-growing
zones, to which the different fertilizer formulas correspond.

The rational utilization of fertilizers thus requires a preliminary
study of the serological and hydraulic conditions of the soil, and meteor.
ological fectors. This data permits one to trace a map of the different.
rice-.growing zones, needs in fertilizing elerents for the diverse zones
and to recoammend fertilizer formulas proper to each region, or if possible
to each province. This study thus comprises the following principal points#

A, _ Study of the different rice-growing zones of South Vietnam.

Be _ Fertilizer formuila for the different rice-groing zomes.

C. _ Actual situation of the use of fertilizers.

Do Intensification of the use of fertilisers.

(2) The Vletusmsse rice-grower realizes the importance of the hydrau-
lic factor. According to his, the factors conditioning the yield are cited
in the following ordor4 ein the first place voter, in the second fertilizer,
in the third the cultural work., In the fourth the seeds' (Nhst MUce.
WM phon, ton can, ta 6io26).
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A __ Study of the different rice-gro"n soes

As it was earlier said, the distribution of rice fields in different
zones is based on'climatic data, hydrtulic end agrological data.

The temperature being quite regular in the course of the year in South-
Vietnam, it is, from the climatic point of view, the pluv$ometer tht coa meas
rioe-crovwir.

The climate is that of tropical regions and comprises the succession
in the year of a dry season and a rniny steon. Beside a siomehat week
luminosity, because of the Erect number of cloudy days end the relatively
short duration of the day in relationship to that of temperate regicins (1),
the temperature end pluviometer factors of South Vietnam are clearly
favorable to rice. The annual rein fells very from 1 m 50 to 2 m, tist is
to sty 2 to 3 times superior to those registered in the rioe-growing
regions of Fronce.(Cemargue). Beside this substantial water contribution,
the reins contribute enormously to the contribution of fertilizing elements.
The rein weter doses made in Th1cilrnd demonstrated that a total of 12 131o.
grims of nitrogen per hectare is deposited annually by the rains, about
three-fourths of this voluma are constituted by az;olia and the rest by
nitrtte (G. Bertrand also found trces of X20 and fO in the water).

The rainy season lasts almost 7 months, fram ay to Novem.ber. The
rice-growing campaign begins, for healthy leads, from the beginning of the
humid siesoai for toxic lands, it is aomeehat retarded so thct the soil
cen be wtshed by the first rrins.

The reins are not regular during the 7. months the humid eeoLCn is
out by a saiort period of dryness, more or less aoute, that takes place

(1) r.'e bainoelty exerts a Lrect Influence on ti. yield. It in
Italy, the yield is nearly the quadruple of what one harvests in our country,
it ir lrerely due to the luminosity. The nmber of sumnW hours durir+. the
4 first months of rice vegetation Is 1Z3 at Vercelli, while it Is only
about 700 hours bere.

-- r
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generally towards the month of August. This risk often hinders the vege-
tation of the rice and reterds, in the double transplanting zone, the
cultural operations (2nd transplanting), or occasions an inadequate supply
of water at the time when the rice has most need of it (newly transpliated
rice plants).

The end of the rainy eeon habitually takes place at the time of
mturity of the plants and at the time of harvest, the earth is in general
quite dry or maddy, The premature varieties pat aside, the rice is harves-
ted in favorable meteorological conditions, the beating down and the

j winnowing can be, from this fact, executed in the field. The cleansing of
the grai s in particular is greatly facilitated by the presence of the
North wind*

The principal sources of water in South Vietnam ares
the Ibenag, thor @oaWlse two puinolplW 53*Pleei the s.oall ed

l4ekong and the Baesae

the Taico with its two arteries# the Oriental Veico and the
Occidental Vaico;

- the song Donnal.

The Mokong, by Its flow and the stretch of areas that it waters is the
most important. Beginning from Vinh-lng, it divides iteef into 4 erms
(Song ClChien, 8. Selm-long, S. B-4.1 and S. *-hThe). The hkong mixes
its alluvium with those of the Vaio• end the Donal and the ensemble
for=s a vast delta out by maltiple arm where the alty waters flow.

The annual floods of the Vskorg do not have the terrible effects
registered in North Vietnam by the Red River, in ce of ruptures of the
dilesl its bed not bting da ned the inundation can greed Itself over a
greet area 2DO,000 ie and it is rarely abrupt end violent. The elevation
of 4he water, at the time of thq floods, dlminiseeo graduelly s one
apprwaches the see. Being frm to 4 . at Cbhudoo, it lowers Itself to
I mo 2 a at Longxqen __ Sadec. and to 0 . In at Centho ,. Sootrong;
below the course of water the Inundation spread@ itself over a larger
region and the proximity of the es permite more rapid evecuatioa of the
water thanks to the action of the tidee.

The choice of the varieties like the practice of cultural operations
is upe in functlo ot thee phenwmenal floods, Tis in the none where the
water bed is deep, the floating rice Is employedl in the Longemyen sone
Sedee, it is semi.-floting rice; and in the Centho zone ._ Vihlon.g.
Soctreag, it Is rise that requires double tronpla tDg.
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The floods still exercise a beneficial action on the lands _ at they
cover, above all the Bassac waters, of neutrel reaction (pR 6, 9, average
of 51 analyses of water drawn oul at different dates and points) and a
good silt contents 238 g 9 to ne (1).

Apart from the phenomenon of the floods, the liming also plays an
importcnt role in South Vietnamese rice-growing. The lands situtted for
from the sea end possessing e inferior aide to that of the level of the
high tides benefits from a bi-daily irrigction with easy running water.
The lends possessing a more elevated side are only irrigated at the great
tides, but remain however humid ell year round. These two types of rice
fields belong to the category of rice fields flooded with easy ruuning
water; one there lScludes also rice fields receiving water frm the rivers
at the time of the floods.

Another category of rice fields is that of lads coyared with briny
water during a more 'r less great part of the year. One Aistinguishes,
actually, rice fieldi with low dimensions, inundated with salty water by
the rise end fall of the tides, Gnd those hrvina more elevted dimensions
aubjeoted only to the rio1r of t.io arlts by oplllarty. This eo.tegory
of Ivnds demends a particult:r preparation (desalting ot,tie soil), the use
of special varieties, resistant to salty water, like the Cadung Gaoug and
the Tauhuong.

In addition to these two categories of rice fields, one zmatat cite
the rice ficlds with rain water. These are the high lends, situated far
from the course of the water. They have a very uncertain yield, due to a
sufficient pluviometer but often poorly distributed. The harvest by this
fact can be compromised if the short dry spell is too accentuated.

III. Agrological conditions

The dense network of water courses gives to South Vietnam, from the
agrological point of view, a certein unity; these are in general lands of
more or less recent alluvial formation.

Despite this uniformity, one can distinguish for South Vietnams
1) a zone situated outside of the delta;
2) the so-called delta;
) the maritime zne.

(1) The waters of the NUi of the Maisissipi, of the Gange have
far higher silt content; 1 kg 500 for the Nile, 1 kg 750 for the Mississipi,
1 kg 950 for the Gangse.



The first ccmprise rice fisids of tho provinces of Thudaumot, Bienhoa,
Tbyninh and a part of Chaudoc (Occid!ntel seagnent). They are of detritel
end alluvial origin, quite Lopd, poor however in ntrogen, but in general
sufficiertly furniched in P'OW and qiiite rich in Ko (1). These &re the
rEin water rice fields, of g-nerclly week and very uncertain yield, because
of the total subjection of the culture to atmospheric conditions. The area
of these rice fields in this zore is relatively restrained and the major
part of rice consumed in these provinces came from the more productive
lends of the Uoot.

2 ._ the sot-celled delta # By following the Mekong upstream and down-
stream, one can there distinguish several different rice-growing milieuss

a) The floating rices zone eoglobes nearly all of* the province of
Chaudoc end a part of longxuyen. These aee rice fields formed by recent
alluviums that are non-humic, poor in P9 except for a large bend situated
along the Mokong for Chaudoc and along the Bazsac for Longmuyen. The
content in O is equally poor, beside the rice fields situated in the SW
of LOn un ead neighbors of Rechoia. Pron the point of vflv of the
physical nature of the soil, it in a question of eilt-silioecusj the
predoninr-Ace of large constituents is due to the fact that the zone consider-
ed is situated at the beginning of the dejiction conse of the ZAkong.
The height of the wter during flood times imposes the use in this zone of
particular varieties, floting rices. The culture remains very risky,
and in general, one discounts a good harvest out of three. Thus the produc-
tion in the province of Chavdoc oscillates betoen 30,000 and 200,000 tons,
following the directitn of the flood (for an area of 250,000 hectares of
rice fields).

Comparabl* elements in 0/00 of naturally dried land&

76Z7 poor soils....

aerage * . 020 0.10 0O0 1 -us A
NMI% cOOi U0. S I-

very rich__...

The cultural vorks, labors and seeds, are beguz early in this zone,
in April JIay, before the reins, to permit the pl-sts to hrle suffidiaex,
vigor at the time of the floods. The principle risk is insufficient water
at seeding time; the years when the r&ins are insufficient at the beeinning
of the period, the rice grower sees himself oblirod to plant relief seed beds.

(1) Th. estimation of the soils, from a richness in fertilizing
elements point of view is based on the fertility scale adopted by the
Indochinese Rico Office.
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The use of fertilizers is totally ignred in this zone and the success
: of the cultures depends on tha metoorolorcal " d raulic condtions;

the yield is above all conditioned by the course of the floods, which
begin in general towards the beginning of July.

One can connect with this type of rice fields, the zone of semi-
floti4 rice and decreased rice, which is found more downstream of the
ZVkkonvg. t comprises a good part of the provinces of kongu yen and Sadec.
An with floating rice, semi-floatina rice is cultivated by direct seed bed,
on a terrain that In worked end harrowed. bhile floating rices support
heights of water from 3 to 4 m, demi-floeting rices resist only a small

*hoight of flood water; certain ones among them present the same character.
istics as the floating rices (knotted roots, special tissues...); others
on the contrary ressemble the ordinary varieties, from %ehich they-differ
however by their rapid growth or the production of a longer strew. The
diminished rice is a transplanted rice; this culture method is practiced
at the borders of the water lines, the depressions remaining inundated for
long periods of time, or in the river islands.

b) The zone of double transplanting rice comprises the provinces of
Vinhlong, Cantho and a part of Soctreag. These are lands righ in organic
materials, abundant3y provided with X 0, however poor in PgU. On these
lands, working the soil is vex, brief; the labor, necessary elsewhere, is
replaced in these lands approaching peat mosses, by a moving of the grasses
followed by a rolling.

£lthou i the use of fertilizers there may be ignored, this zone
furnishes however the best yields of South Vietnam.

-3 Maritime zones the maritime zone (limited by the thick line
drawn on the rap) is subjected to the risiag of the salt water, be it by
the action of the tides, or by capillarity in the dry season.

It comprises i

a) The old lcds of the provinces of Cholon, Tanan, Gocong, and
a part of lv:tho and Bentre. A good pert amona them yield 2 cro a These
are the r latively healthy rice fields, however poor in N, in M and
rich in go.

b) -. The new lands of Travinh, Soctrang, Baclieu, aehgia ead a
Vert of Bartre, rich in humus, sufficiently provided in P§0- and K 0,
however very toxic by the invasion of salt water and by the strong content
1A alumina of the lands,

The o X rice fields are almost the only ones in South Vietnam that
receive a mineral anure, because of the wearing out of the lands exploited
too intensively Ad for too loog a time.



-8-.

The now lends, richer, beer howevor very risky cultures because of a
poor hydraulic system. The nanrg.-ont of this zone, comprising essentially
the diging of the Quan-lo canal _ Phung-Hiep, unfortunately provoked
the access of salt water inland, :ithout however notably ameliorating the
drcinage of surplus waters. Theso lands, exce-ssively toxic, cannot be
cultivated until an energetic washing of the soil by the rains occurs.
The working of the soil which necessitates the labors and borrowings is
ofton hindered by the lack of beasts, rearing is in effect rendered some-
times difficult, by the lack of easy running water, when the dry season is
too acute.

o
e

The characteristic, very striking, of the nature of the soil of South-
Vietnam is the toxicity of its lrnds. This toxicity is all the more greater
beceuse the land is more alumed& the old rice fields, better washed,
having a satisfactory hydraulic system or an adapted mana,eu,.-nt, are lose
toxic than the new lands of the 1;ost. The Ll~r,,ad lends bear a partic-lar
vo~etation, a smell reed uiider the neme of 'Co .Nng Kim' (UalaGnejra
c whose asrect and dir.i'o ns vary withi the desree of toxicity
of the soils reddish yellow, it pesses from yellow and light green, to
become a beautiful deep green end attains the level of one's belt, when it
grows on faintly alumod lands. In the dry season it is frequent to observe
on the surface of these alumed soils, white effervescences due to the
salts that these lands contain and which, under the influence of capillar-
ity phenomenons, raise to the Zurface.

Another particularity very well known of t'iese lands is their floccu-
lating power; if one there introduces cloudy woters charred with silt, they
come out of it completely stripped and perfectly clear. Finally, if they
are submitted to a salted liming, they take on a friable structure and
without cohesion, rendering difficult the construction of impermeable dikes.

The origin of the alumed lands results from an ensemble of phenom-
enons i7hich are quite complex. The essential factor is the very pushed
decccaposition of sedimentary rocks or silicated eruptive rocks, notably
containing silicates of alumina; this provokes the migration of siliceous
elements under the form of pseudosolution and the presence in the soil of
free alumina and of colloidal complexes capable of liberating from it.
This liberation is particularly accentuated by the strong acidity of the soil.

The alumina content of these soils is very high as the figures here
below show concerning a cultivated land situated on the circumference of the
Jones Plain (1).

(1) Extract from the Study of lands and alumed wcters by R- F. AURIOL
and L4M-YAN-VAIG Publication of the Indochinese Rice Office no. _52o

• - - -|11 I .
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content in *Ale of the solutions of soils from Csu-an.'ha,

Samples taken before the rainy season
Results expressed per thousand of of fine earth dried at 100

eSamples Soil Sub-soil

Al 9/06
__ __ S.,..dl

1.893 .8A13
2 1.903 0443

31.99Z 0,973

The changes provoked by alumina (2) are manifested by an accident
known under the naw of 'tiem phen'; its symptoms recall somewhat those
of certain sclerote maladies. The yield is very reduced above all because
of the great proportion of empty greins.

The moohniam of this intoxication can be thus explaineds

The plant mobilizes its reserves in ee and directs them towards the
absorbent hairs, zoneot penetration of the toxic Al ions. These are then
precipitated by the P"V, this reaction taking place on the spot in the
cortical cells of the absorbent hairs. There results from its

a) a deficiency of PO5 in the plant itself

b) a particularly stable clogging of the cortical cells by a precip-
itate of insoluble iron and alumina phosphate. This clogging constitutes
en impermeable screen, stopping all possibility of osmotic changes with
the soil solutions, exchanges N-P-.C vital for t~e development of the plant.
In particular, the plant can no longer take i"0 from the soil that is
necessary to it, would this be only to reconstitute its reserves in this
element, reserves that it has Just ehausted to defend itself against
the toxic Al ions (APAL)'.

The toxicity due to alum in these lands, as that of the marine salt
of the Maritime some, can be attenuated if the rice grower provides himself
with a satisfactory hydraulic system. The rice requires much water for its
develop nent, and the earth has need of much water to eliminate the toxic
elements that are found in it.

It is this dilution that renders possible the culture of a good part
of the rice fieldst the following table (3) shows the importance of this

(2) The toxicity of alumina nanifests itself with a dose of 50 mg of
Al per liter be it less than Og 6 18 of alumina sulfate per liter ot soil

solution (of a kg of earth).
(3) Taken from a study of earths and alumed soils by ADRIOL and VANG

already cited,

ft
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action. One sees there the differences dr&wn up in the nayses of 2
series A and B# of 4 Samples of soils and sub-soj taken at u-sof 2exactly 13 the ame place's, _Boil vvvtv taenatfane
A beian made in April as, but at different epochal the borings of erieA eingn oad in Apri . ....r er ne rein, those of aerie B at the

--- i o -,ust d 6 t'e rain, Deason of the same yea',

ACTIo N 0 TOF E 7 lIN OF t  3OIL Oil Tirg AIM= XANX Oy WA
(Result. expresse4 per thousand of land dried at oo0 )

Sites

. .PS5

ALUMINE 1AL'O'

PRlOTOXY Di D£ RiEA

all.

South Vietnam possesaes a dense netwo:- by stil2, haa insufficient -
e (). The priLncple frcme of" the hydr~u: proAl'%m c1n be considered

as suffiLcientiy instal2ed in the old provinces; but it is absent in thenewW installed rice fields zone. It is inexistant in certain 2'eions,as in the reed plains and the U..nh and that owee to the tentative, failureOof Ultre in these fertile lr~s, el thou,~h toxj c vi e n i th o dProvines, seeondla ) and tertiay .... .. ... • ete is l kn , th e lput th ae a edspositlon of' the rice Power. " .... "The inaurfieieney of th use of ohemiccl Cert~J,±z.' is 82*s one of;he fctora that oontributes in, loverin the yield above eii in the insuf.ficiently mcnr~ed bonde. The plant r~zst be more viLoroua to resist themultlpIe incidents resulti K, Afro, ore hand from the conc~ntretion of theseo p~roducton n the apae nd at the tme (ionoulture) that i8 revealedin onerol by an even aore intense attack of , pa a i e o•r t u l~ c om coloelcal oricin), on theo-, .. a.... trcstesc (of etree warmastery.,, n e r te heoeotewar
The nconuity, of using fertilizer.s in priua hahts sai

(l y te fct olt hot tee r es tvat ed
(1) . We o at pon-tot e- ro . tes. tha -ae, suoh as for • a1pl the---.o ca a -6 .4I e al reay entioned b v , a h R ach Gi r te._ a-Tion that impedee the f "-i- off. aof h~ o,d end the afoh.st itt

sometime. in a cataetr~oi inundation, dtaso.I

4611
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Agrological data permits to trace in South Vistnem different rice.
growin zones that are, as it was said above s

a) Zone situated outside of the delta;

b) Zone situated in the delta comprising#

1) the floating rise and de i-floating ris sone

2) the double transplanting one.

a) Maritire sone

BaSing ourselves on the results of the fertilizer trials, on the
fertilizers applied in the Indoohineae Rice Office Stations, and on the
agrological md hydraulic conditicns, we searched to.establish for each
rice-groving sone, optimu fertilizer formulas. The lincome' factor n.st
be in line for the choice of fertilizer formulas; by this fact nitrogen
element, the most expensiv%, is in general reduced to the indtiensable,
although it may be, with P' , one of the limiting faetors of the havest
and even thouh its presence be necesacry for the assimilation of otherelemnts,•

0) 7Za IMaai~ aMI&aL JQ A"~ (Thudawiot-Bienhoa-Tayninh) .

Not one fertiliszer trial m underteken in this zone. At the flhuoc-
Tzn Station (DioHoa), the adopted f- ilizer. formula is 70 kg of Oafa
piospbats.. that is to say 20 ka of p'er hectare, and 50 kg of calc ium
cyanside, lot it be 1 kgofN. The frla employed Id seem to suit
these soils, sufficiently provided in P 0 and rich in Ro The nitrogen
dose, a little weak, can be carried to 15 and even, to 20 ka, either unde
the tom of moium sulfate, or under the form of cyanmide.

The effect of the fertilixer on thes lands deficient in Aitron
will be sooentuated, if the nitrogenous ovhemical fertillsr Is replaced
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by a green fertilizer (4 to 5 tons per hectare), or by well conditioned
farm manure.

b) ZInn i.lturtnA "Jn& elta .2Z .J Makna4

1) Floating rice and seni-flot ng rice zones These lends of recent
formation, rich in N, deprived of P'0J, must respond advantageously to an
application of phosphated fertilizer. However because of the floods, there
is reason to use natural phosp~hetes to avoid complete dissipation of
fertilizing elements. A mcssive dose of neturel phosphate iF thus advised.
One will utilize to this effect GWfs, phosphate (2 % of PA0) 150 to
175 ke per hectare, or phospate from Tonkin, at the rate of 200 to 250 kg
per hectare.

In the rice fields less provided in R20, one can supply potassium-
chloride, less expensive then potassium sulfate. Supplying 10 kg of 1-0
corresponds to 20 kg of potassium chloride.

The spreading of phosphated fertilizer can be done either at the
tire of the stubble plowing work, after the harvest, or at the mont of
the preperation of the lends, before harrowing.

The spreading of potassium fertilizer can take place after harrowing,
before seeding,.

Or the diminished rices, one con advantageously employ naturel phosphates
in the doses cited above. %

2) Double transplanting zones The Indochinese Rice Office for its
Rcchgoi station (Cantho) used only phosphated fertilizer (150 to 20 kg
of Anam phosphate). Supplying nitrogen is not neoessazy on these londs,
for one thing because of the great solubility of the nitrogenous fortilisers,
for another thing because of the richness of the soil in this elment.P0 can, for the lands subjected to a weak liming. add a weak dose of

(35 kg per heotare) under the form of poteasium sulfate.

In the old provinces of Gocorg. Tours, Cholon, Gladinh and a part of
lttho, the earth is more worn cut then elsewhere. The use of interal
fertilizer becomes a necessity ei-I the Vletnam" rice grower alb. realise
this fact.

Adding fertiliser mt be done not only on the transplanted rice
fields, but &pin an the nureriea.

".. .. . .-,

_ _ .. _I _ _ _ I _ I .. .. .. I l I I I I &



T'he formulas UiP ea nP (1) are the most interestinig from the double
point of view of econma nd eilioration cf yield, according to the results
of trials carried out at the Gotr 3taticn (Gocong)o In this formula
M~ 30 kg of nitrogen; P Z 40 kgP'W~ per hectare (1),

For the Travinh and Bentre lands, the obtaiined results are nearly
the am as previously, however the nitroeen dos can be reduced by half
because of the more elevated content of the soil In this element. The
formula nP is the beet mne (1)

a

(1)Henar6the conclusions from the fertilizer trial at Gocong
undertaken by Mfr. Ie.Ty. NOVYE VALIZX and I. BIARD

he only formlae thatp ave us significant differences in yield ares
IU* E Jo be #00"

(1) The conclusions given by TMNA yiCeld, following a fcrtilzer
trial unaertaoen at tle (Tr nh) in 1932o1933193o an the folwira

')Phosphoric said .a'ployed alone, in great or mall dos tves in
three oarvests increasirg end importnt yields, The obtained results
show in *a tangible way that finely ground natural phosphate (phosphate
from Tonkin) has a oresidual effect that is very clear during several
years and that it is logical to conceive that a Ophosphated fertilizer
must be toned down on several successive hervests. The phosphated fertil-
izer *is, despite the sale at a lose of the paddy at this epoch. largely
paying in thew rice fields;

b) Nitrogen niLh not be thloyed clone;
a) Potassium does not play a sharply defied role;
d) The formula producing the srcatet increas in harvest is

aft (a:Z 15 Xg 'of N under the fom of amonium sulfate; P 50 kg. of
A5under the for of naturol phosphate. which is the most profitable

non the c.*abined fertilizers,, all ini bairar the =ast active$.
All of the fonelas bed last year given sipnificnt surpluses".
'Th study of the econcW of fertilizer permitted this auth~or to

couclude thus. the irtrcdu tlin of toao-aa or Annex pbosphates in the
fertilizer tomls allowed to dirniisho the returns price of It and to
realise for certain ones notably for NP an interacting bereft'.

The following table, stablibed with the fortiliter ips h and the
rate of the Paddy % Je givdl e thato of each of the fertiliser
foz-lasl inpus vlue of Desef It or lams with

arvest surplus Phosphat e

, Jt b toed ownoa e~t VAcLve haet. h hs-te e

SThe fonhila 10 is
....... the 1102 Wohhs thus the oat profit.

e Mall nM & oM able.

-i - S a^ +-



The author of the trial recommended as optim foaul5 the fOlWi"D
dosaesl

25 kg of PV under the form of natural phosphate.
20 kg of N under the form of aSoni u sulfate*

The ensemble of these results alloWs us to reeoaend for the different

provinces of South Vietum fOrMu3A6 of optima fertilizer. Hoverr, if

these formuls can be considered as valucbio for the mejority 
of rioe

fields from a province, they must be modified in the case where the ferth-

Ier Is made an a perticular land, that In to ay presenting p.rsical

and chemical chazrcte tstics other then those that one pnerally observes

In the province.

TADZZ -"

/oramla of optiNs fertilzier for the different provinces of South Vietnam.

I a&, a ='j In elmats (active)
toI.o. a$ par ,ets
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Inovir4 the fertilizer formules for the different rice-growing zes,
we cen procede to the choice of fertilizer, factor tiah plays en important
role in fertilizing. The sketch that ve hsve given an the nature of the
soil permits to traea the generel principals in the oholee of fertilizer.
It in necessary to reomcends

1) The use of alkslizing fertilizers, the natural acidity of the
soils does not permit the use of acidic fertilizers or fertilizers with
acidic tendency.

2) The gnezalization to excess of the politic of phcmphated improve-
ments to stop the natural toxicity of tropical soilso. These phosphated
Improvements will be presented under a relatively little assimilable form
to prolong their action.

3) Beside these 2 points, one must trke into eccount the eooncmic
factor that most preoccupies the rice Crower. This is the revenue in the
use of fertilizers. For that, it is teessary, as much as possible, to
choose the least expensive fertilizers, tzom prafreznce those of local
pro4uctilo, In this wrk, w will occuw ourselves only '4Ath 3 TndM,-
tal fertilizers ;Utting at the disposition of the plant Mte N." elmentsl
even though other elemts such ae menganese (1), m egnesium.. play a
fundamental role also In the nutrition of the plant.

The following table giving the quantity of elments t*e= up from the
soil per ton of paddy pear hectare, shove the Importance of nitrogen In the
nutrition of rice.

*OLente taken MAIN

up roM soil 14f ... cc~ I has h~~
per ton of P&*v MreCv- -&trpv-

per beetre Ag&.... . 9611 ,Wft I A 0 g orm %X .,) averac after the,PR . - 5 is lye" made at OR
-Q&.4......A... IV n 51 varieties froo•- ,) , o ' ' " . South Tletaft.

f. the point of view of efiicalty, 20 5 ast be ie in first
place it the .5outh Vietnts*e A ce-rwir4 by its role in nutrition, and
above ell in the deeintozioetion pointed out earlier. It is tie limiting
fi ctor of the haru t, while itroan Is of the least importance, because
of the natural richnes of the ooll in this element, ltesslum, although
absorbed In sslive dosae by rice, possesses a oapltely secondary role.
One does not find it In certain fonule. louth Vietnamee lands are Woll
provided in this elemet. A we k doe of X-O however proves itself useful

() Th trials that I undertook xae1f at the Indochinese Ri e Office
show that the greeter the IL oe-, the nore the obtained yield i increA .
,4. Vith a dome of 15 kg of 301i, the yield is 4"Wed. htlee that

t 2 Is not found in the South Visetmese soils.
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as this eleaent renders the plcnt more resistant to sicknessese

a) ZJXMOEOHCUS FMLXZ

The nitrogenous fertilizers are counter indicated in South Vietnam
due to their extreme solubility cnd the ease of their erosion. On the
other hurnd, the rice, in particultr rices of the plain, have a marked
preference for ammoniac nitrogen, also, only the aniolacal fertilizers
are studied here; certain authors (CHIAPBLI/) declare that the nitrated
fertilizers s=etine diminish the yield.

This nitrogenous fertilizer is the moat camnly enployed in or rice-
fields. However it wil be able to be replaced advantageously by other n.
acidifying fertilizers and * more elevated contant in useful elements.
M-monium sulfate having only a content of 20 % in N, Is of a no Oeying
use above all for the lands estrenged froa the enter because of the
elewted price that oeeaIm its trenspoeto

This fertilizer containing 26 % of useful nitrogen, Is till more
acidifyiug then the preceding one. Its use is not equally advisable, although
it better supports the charce of burdensome trcasfers on the long interior
diatences

C -I

The nitrogen content of t.A. fertilizer Is also week (22 %), but
it ceontain at the arm tie 30 to 60 % of lim We reoend its use
for our londs, at least for te future, after the study of bettor epochs
of application and alo Iae for spreaditg (1). The lubricated or &razu-
lated presentation poeaits or. the other hnd to redue the wate that one
can reproch crnAe rnd pulverulent cyanumide for. It thus conserve itself
better, end can e spread without rink of problem, as mch for the cultures
as for those that mmaipulate it*

RUL (2).

Urea Uas a stron6 content in useu" elenents (46 %) and sust be the choice

(1) Tais fertilizer Is still an enerleic crebclide. The wates
caused by the crabe in South Vietnam justify its use for them alone. It
is alse a hebiecide win one utilizes it in increased 6o~e; the roduft
is caustie In direct costect vith humid veCetative tissues.

,, _ , , 11 i i II I . I i i i H ,
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nitrogenous fertilizer for the lands situated at great distances..

~ (NH2oH)

Armoniec represents a fertilizer of the future. Its manufacture
will be able to be realized in Vietnem and its effect on yield seems to
be superior to that of amoniac sulfate, according to trials realized at
the Indochinese Rice Oftioe. Anhydric a-monium will be les interesting,
as it is difficult to conserve and its spreading necessitates a particular
material.

A mixed fertilizer, ammonitri phosphate is interesting by its nature
and its c nent in useful ele-ments. This fertilizer containing .53 % of
soluble P&0- and 21 % of N, permits to better solve the problem of trans-
port, thus giving more possibilities of revenue to the fertilizers. Its
use in the rice fields must still be put under study, because of its
richness in soluble elements; there is place to utilize it in small repeated
doses, in proportion as the needs of the plant.

In table I that gives the optira fertilizer fonzulaa for the diverse
rice-growing zones of South Vietnam, the nitrgenous fertilizers that we
recomnend are ammoniac sulfate, whose use is already very generalized,
cyanmidde and amnoniac, but the last ore is still ignored in Indochinese
agriculture. However, the results obtained both at the Indochinese Rice
Offir and abroad already authorize its popularization.

b) __ PHOIATS FZTILIZMS

"o 2 & a ...ernhos.hate, despite its strong content in
P205 (45 to .50 % for double superphosphate), is counter indicated for
the lUds of South Vietnam, because of its acidity and its excess solubil.
ity that compromises all chance of attaining a substantial revenue from it.

(2) The trials having for Coal to compare the different forms of
nitrogenous fertilizers show in Leneral, both abroad and in South Vietnam,
that aLmoniac sulfate is the most efficaceous, however in one of the trials
realized at Iiu-Loc in the course of the 1930-1931 period one declared
that the cyanamide form marks a light advantaee over sulfate and is 126
with calcium, cyenamide, 113.5 with wnizoniac sulfate and 118 with urea.
The declaraticns ma4e abroad on the residual effects of ammonium sulfate
and of amnoniac (NH) show that there is often advntaje in c~an~ing the
form of nitrogenous fertilizer; the use of the same product, above all of
anoniac sulfate, leads often to a noteworthy drop in yield if one stops
the, addition of fertilizer. The use of nitrogenous fertilizer, to be ration-
al, must thus comprise an alternate deposit of arsoniac sulfate, of cyana-
mide and urea.



Their POS is liberated too repidly end is fixed by the iron and alumirm
selts before having rendered service to the vegetables*

Z (1) has strong content in " 0 (39 to 40 %) gave the
best results on our rice fields. However, because of its strong solubility,
it is preferable to use it under a roof and Jn small repeated doses.

The phosphtes, in particul-tr tUi L " A WL containing an
elevted lime content, still plays the role of an improvement and corrects
the acidity of our practically decalcified soils. The liming alone does
not give most often discounted efifects, accortfng to the diverse trials
realized at the Indoehinese Rice Office (2).

The natural phosphates, as much imported as :oeal, are the most
*paying*. Their use is simple; one can utilize them in massive dose.ge
like base fertilizer, without fear of a denger'of toxicity with regards
to the seed beds o the newly transplanted plants, without fear of loss
by weshing_, as P0 is powerfully fixed by the soil. There exists in
North Vietnam and in Central Vietnam importcnt deposits of natural phosphates;
their exportotion will put at the disposition of the rioe growr of South
Vietnem a choice fertilizer fro= the technical and economical point of view. (3)

(1) Employed comparatively with the local natural phosphate (Annam
phosphate) or imported (Algerian phosphate), the dicalcium gives a better -
growth in yield (fertilizer trials at 2uloc) but its revenue is less.

(2) This negative action of the lime is not yet explained. AURIOT
and VANG saids W, does one not obtain a useful effect with ime
Practiced in high "dose, would liming liberate iron or alumina bydrates in
lcolloidal state with de-flaking of the clay?

Or else, in the processes of desaturation of thesa soils, the equil-
ibrium between alimentary cations, would it be modified in such a way that
a depressive effect would affect the vegetation, even if the absolute
content in each of these elw.ents remained Lufficient, in which case the
Uning would not permit to remedy the poor states of the soil, but would
risk to eggravate the disequilibrium existing among the cations (CUW.MA4M)o

(3) One notices on the lands of the FIway station (Giedinh) that
the spreading of naturcl phosphe-tes modifies the spontaneous flora of the
rice fields, it is characterized by the predominm ce of a Pontedieracee
of large edible leaves, the Z X M Preal. (Rau choc), very
sensible plant to the action of herbicides at bottom of 2-4, D.

I',

[ ,,,e~-



The aection of the natur~l phosph.tes however is slow and is not clearly
evident until the 2nd rice-growing period (1), There is thus interest in,

, rendering them more soluble end directly, assimilable by the plant. Their
transformation into superphosphetes is not recommended for the reasons
given above, while their solubilization by silica, in presence of alkaline
carbonates and alkaline earth carbonates to transform them into base
phosphates is to be recamended. According to I4Aa Xoltsn phosphates

4are the future phosphate& for te iriprove_..,nts interestire not only to
Indochina but to the majority of tropical soila under hot and humid climoteso

*Their progressive solubility in time makes an improvement in choice of
them for the treatment of our acid and toxic soils. Another advcntaze of
the molten phosphates resides in the fact that, to obtain them, it was
necessary to incorporate an important pert of pure silica, In o acidic
lands, silicates of calcium phoophate in molte state decompose hemaelves
in liberating colloidal silica. This in contact with toxic salts f'om the
soil, iron and alumina hydroxyides, finishes by giving secondary and tertiary
clays of kaolinite that can only improve the soil and neutralize the toxic
action of the..dioxi de of alumina iron*.

POTASSIUM4 FZMILZM3

The two stendard commercial forms of potassium fertilizers are pot*s-
sium chloride end potassium sulfate (2),

These are fertilizers of hirh content in fertilizing eleents (46 9
of X-O for the first and 48 9 for the second), which permits them to
support the burdens due to tronsports. Poorly used theoe fertilizers
can have desastrous effects, as the contributed elements have a tenduncy
to favorize the Generali7ation of an acidity of supplementary exchange;
it is necessa.y to first stop, by phosphated fertilizers, the excess of
free Al ions,

(1) One can cite, as an example, the results obtained in one of the
leter fertilizer trials realized by the Indochinese Rice Office at the
Phu.JM Station.
Yield obtained in the first period (Favorable atmospheric conditions)

At'.t4u A"R ~ .4.

RA h m e .04&4 112 L z 1,14 1.e prc-urplus on tri k" &
r  

L -'" Yield obtained at 2nd

M Sol4~ period
"4o A ,', ?.a? oil (Unfavorable atmospheric

The surplus of yield is more mrrked at the 2nd period thaofRVIR.ecause Of
the slow trarsformation of phosphates, of eering out of basic reserves of the
trial in relation to the preceding period.
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Potassium oh',oride would be prefercble to potassium sulfate, because
it is mu~ch less expensive; however the exchange acidity that provokes the
chlorides is higher than that due to the sulfatbs. Potassium sulfate
remains frcm this fact the only fertilizer to recommend for the rice fields

-of 3outh Vietnm, at least tram the technical point of view.

V

As we previously saw, the use of phosphates under the form of natural

phosphates is simple. The principal is to spread them in massive propor-
tion as early as possible.

The use of nitrogenous fertilizers is more delicate.

Sulfate of ammonia with greet solubility must be spread under a roof.
To avoid complete losq, it is rood to use it in small repeated doses, say
in 3 times:

1/3 before transplanting
1/3 under roof at tillering
1/3 5 days before flowering.

be it 2 times:
112 before transplanting
1/2 1 5 days before flowering.

One con advwntageously utilize cyanamide before transplanting, the
complement of nitrogenous fertilizer before flowiaring being given under
form of sulfate of ammonia, as the cyenamide employed as covering fertil-
izer can burn the leaves. However to avoid these wastes one can operate
thus,

a) One mixes the fertilizer with the earth (1 part fertilizer plus

100 parts earth); one puts them all into piles, then waters. Spreading is
done when the cyanamide is decomposed, that is to say when the heat from
the piles is returned almost to normcl.

b) One can spread fertilizer in first mixipa it with earth (1 part
fertilizer, 6 parts earth) however, one must avoid as much as possible
putting the fertilizer in contact with the leaves.

(2) Results from a comparative tricl of yield between chloride aind
potassium sulfate undertrJkn at Phuloc, show that one can note a slight
advwntaSe from the point of view of amelioration of the production in favor

of chloride. BIARD concluded 'n the choice of potassia salt the rice
grower must thus let hirnslf be guided by the question of the price of

returns of the unity of K '.r'
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For the direct seeding rice fields and in the nurseries, the &dphle-
Sation of the cynam-ide must be done in 2 to 3 weeks, before the seed bed

in sufficiently humid soil, becLuse of the hczafulness of this fertilizer
on the young seedlings in particuler.

Tad Lixture of fertilizers tht the rice grower himself must carry out
on the farm also requires a certain number of preccutions. Some fertilizers
can react on one another and eggloerate themselves, thus constituting a
hard rass necessitatin8 an often imn#Gticcl fresh grinding again. The
cesociation of certain ones Qion& them can rive place to losses of fertil
izina elements or to a diminishiina of activity of these last ones. It is
tbus for example, that those containIng lines cyanamide, slag., natural
phosphates and calcium inproveents are susceptible to provoke the shifting
of the nitrogen of moniac fertilizers or organic fertilizers and to
render the phosphoric acid of the iuperphosphates less soluble.

We give below a table of ccmpatibility and incodpatibility of the
fertilizers frequently employed in the South Vietnamese rioe-growinge

ZAAAL alZ~
Sulfate of armonia

Organic
fertilizers a,-'.

w.* IPotassium salts

Phosphated ,:,- I I

cinders

One must not mix the fertilizorz; thrt occupy the points Joined by the
thickest lines (.4. One mix-s i iediately before their usage those that
are united by the double lines.(). One can alweys mix the fertilizers
that occupy the extremities of the fine lines -.

'I,' ____________
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The use of mineral fertilizer is very restrained 14 South Vietnam.
Thus for an area cultivated in rice field of 2,307,000 hectares in the
1938-39 period, the conseumation of fertilizers was only 4,663, 0T
(importation statistics furnished by the Chamber of Ccmeorce of Saigon),
ocaprisea I

N izorel suporlb osphatea,,.@.s . , s 0,, , . o , , o 2 0191 7T

.hosphated or mnufactured fertilizers. 00..... 218,9
Suporphoaphate of bone or phosphate precijitated

from bone.o....o....o.4 .,.., . 09 2
48, 9

Organic fertilizers (Guano) .......... ..... 2. 1
Nitrate of synthetic sod&, Colcim, cyanamide.** 2.201. 7

One can add to this tonnace 40o300 tons of molten natural phosphates
from North Vietnur.

One thus sees that in reerd to the total cultivated area the quanti.
ties of fertilizer employed aro insinificant4 This weak utilization of
the minerl fertilizer is due to severel causesa

Inorance of the rice arowerst

The use of minerel fertilizer is limited to the 6.d provincess Cholon,
Tcnan, a part of Mtho and of Gocca,- tct is to cy ir. the ricit fiolds
usinG two 1 eriods. But even in these zones a Zood nuber of rice Wowers
ignore the fundwe.'ental notions of the use of fertilizers, the Oquntitativeo

role of the diverse fertilizing ele..ent.- (N. P. K) and the laws that
Govern their use. The choice of fertilizers, in treditional culture$
is sometlsas not based on the deficiency of the soil in such and such
element. Thus If a neighbor or a relative used such and such a fertilizer,
with success, the poasant does not hecitate to 4witate him, even if his

"..I

i,,
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lands do not need it.

M de of holdin land a

80 % of the lands of South Vietncra are exploited by the farmers.
The form contract is most often established only for one year, this inse-
curity of the 8ta-dienG situation does not encourage bringing amelior-
atios (management ._ fertilizer) as one is not certain of ulteriorly
profiting from it. The land proprietor, more learned in general, takes
no interest however in his lands and talks to the farmers in term of
financial relations only.

Expensiveness of fertilizing elementa

But the principle factor thct l imits the use of fertilizers is dispyt-
ably the expensiveness of fertilizing elements. One attributes failure
all attempts to popularise the use of minerrl fertilisers Also, numerous
studies were already mede by the Indochinese Rice Offic in view of detem-
Ining the question of revenue, starting fron the best fertilizer formulas.

'he results obtland show thit the use of tertiliwzrs 4s ao profiteble,
even though the amelioration of the yield mvy be substantial (I)*

(1) Thus a a semi-industrirl trial of naturel phosphates at Soctrang,
the calculation of revenue gave for a fertilizer of 200 kg of natural
phosphates the following figures

Increace in yield...... .... ................. gi gia 75(1 gi * 22 kg 4o0)
Raw benefit......... ....................... *ose $25XU7 : -"20$1I
Cost of fertilizer...................., ,,,,, 8$88
(without transport coot from Sciron-Soctrong ak --

spreading cost)
Net benefit.,..........,..****....o........,i..

equivalent to 6gia p.ddy.

It is necessary to add to this fLVure the net benefit originating
from residual effects, the remininG influence from this fertilizer "a
last 3 years. One remarks thus in the trial on the use of natural phosphates
pointed out in reference 1 on pae 23 that the surplus yield obtained
at the 2ad period is hier thpn tUht registered at the first ones Be
that as it zwy, the use of fertilizer is not sufficiently profitable to
encurae the Ta-dien to employ it.
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T.ABIZ GIVr.G TO~ FRCE IN PIA&TflM L 0. 0OF TEE MMIT OF 1MILZI
EWT AT SAIGM ALD I VWXE (the frano is evaluated in piastres on
the basis of-10 fr. . 1$ 1. C. course 1939)

-Aadf- 4') .... OA 7.56&7.9 S~d

gI O,, ........... 0.14 ).2 II.gL .
Pu.. alA. 0.5 2.0 " ~ - Potassium chloride

ir~Pi 1 1.70 jI.' .,.

The chemical fertilizers wore thus more expensive in Tndo China then
in Flknce end this dissdvcntae is still accentueted, for the Vietneoso
rice growr, by the fact that rice is a poor product.

This expensiveness of fertilizer still clearly appears if one cmpares
the price of a kilo of active element of fertilizer in relation to wheat
in France and rice in South Vietnams

Upressed in ftlo

The prices are based
of o dt0f het on thoee practiced in

PRO&MYwbb I7 j'W 0. eO o 1939

Actuclly (19.2), the price of fertilizer is also elevated, a ton of
sulfate of ammonium sells at 2.290$D0 (1) eiter U$.50 per kilo at aitro.
Gen eorres ding to 20 kilogl of j1 fy. A ton of phosphate from Algeria

The revono factor Is oertr-iy the limiting teetr for the use of
fertilizere the use of ainercl fertilizer ill be Intensified oly when
the value of the useful elmnts of fertilizer Is lmmedo

.... t.. to the star at k13on.
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With the gratis distributior of fertilizer (1), such as they do lt.2y.
%no question of renvw i no = Umear vasid. However the results obtained
are not those that oe is In the riLht to discount beocuse of a Dnn-atimoal
use of fertilizers In traditionE I ice-Crowing. It is necesay7 to put at
the dispoition, of the rice grower optima fertilizer foualaso.

On the bsies at the previously rocumnded torawul for the diverse
rioe-groi gd soves, it is possible to calculate, provinoe by province
the quantity of fertilizer nscesaary for the rice fi*os.

TABTx 2I

--- - -l

--- (1 O ta ~l-- uto 0£ f rtlio s8t~rr ~

I tit

(1)D cd rctic dictrP.,ution or fortilizor is & tacporczy sessuro
dsatlzoC, to attouasto the deficit of .roduotion (reduction of the cultivated
cr9 ee z ocu" of ;roblais). It ri:;Ls s~r"c to h~bituato the rice growr
to t1,o . clo' d e bot.o&ioicry ;:rin tad realized 1.-Uttion frm

4,.~a &.;z i.;ar az tv 1 j4 'ti. to firA vthout iterest the amuch more
ruuuco4 1zr.olt, but M.n.l, th~t vIhil procure the use of bought fe ilizer
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The constamtion of fotklizer: would be cised to a tonnage oft

32,0C0T Of 14o 7e.000T of r' and 7,000T of X 0.

Nitrogen will be used under the for. of cclcium cyanawide; or half
under the form of sulfate of ar.nonium. It will be necesseary thus to
furnish to the South Vietumeae rice -Xowrz

76 0 tons of cclciu' c:,cr.cr-ide -rd
78,000 tow of sulfbte of 81-onium.

Phosphoric ecid vill e furni hed for the 2/3 by natural phosphate
from North Vetsm (38 % P' 5 tott 1)0 it rorzining under the form of
dLicalcium phosphate, that is to say rbouta

137,000 tons of phosphete from North Vietnam.

65,000 tons of dioclciu., phos;hate.

Potc caiun will be esployod under the form of potrsium chloride,
despite the janvwo ouc cited further up. It is ohosen for Its price
that is half of that of potoasium sulfate. 7ae tonnae of utilized fertil-
ieer will be in the order of

350000 tons of potassi.4 cILride.

famUh1.as. aL AAian tet 164 am aL £~L1

74e revenue factor of which wo havo rvi:uaU- *poke& of is the
eza"ticl feotor of inton&ific&.tin in t'6e uwe of featilzers. As long a.
the fertiliber will remain ali4ptly poyii,6, all pojpu3ri:ataon *uter-rieo
of propcgrnda will be ceetiz.d for ALilur e. 7e apioulturer is Ii!* the
anufsoturer, It Is not only nect-cary for hi" to ;roduce wre, but to

produce more and at a less expensive price*

11S3. fonr director of the Indohiree Rice Offices in a =*etin&
with the ounacil of Ad An traticn of this eztcblisa.hnt 3cid in effects
0One should not allow hd-elf to ,TO illuions on the eoaiic oaibil.
Ities of mineral fertilizer if tho actutl tour:e of fertilizers ad of the
6-4dy .aintaiu themelves. The developant of the use of fertilizers
viii only coA about if we find lsas costly sources of fertilizin eleamaents,
above all on the sift of nitrojon,

Th. natural resources of the country per.-it In offset to put at the
dispocition of the spiculturere fertilizers at a lmer erice with a politic
of a more uMed Iaduatrlaliastlon of the countryg.

_____ S
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The industrialization pn previewed in fact the manufacture of
SCIMonia fran atmospheric nitrogn, the creation of factories that made
carbide and calcium* This last one, beini the departure point of nurous
synthesis industries, such as ths rznufacturing of solvents (trichloreth-
ylens, carbon tetrachloride) and acetic acid that one can transform easily
and economical y into oyansuide.

The impotant deposits of natural phaphote (1) and the possibilities
of tr nafor.ing them under =.o coluble forms rill put at the disa.,osition
of the peasant fertilizers vwiose use conditions the production In South
Vietnc;mose rice- roing,

For the potassium fertilizers, of minor ;iportsnce, one can replee
them by vegael cinders (25 to 50 % of 1211), straw cinders (13 9 of X-o)4
or mother waters of salt marsh (9 % of r0). The rmining mast be
imported.

For the nitrogenous fertilizers, the Xndochieso Rice Office thought
of replacing thea by green fertilizers that, beside the nitrogn dosltl,
an the enrelbnn t ot the &el In hmas, have oeS"Al othu 4dvaSn
that are the followings

1) auSpentation of the fresemoss of dr r lands sad looeenlng of
Gpacted earth.

2) put at the disposition of the culture of rice phosphltsd and
potasuie Goiolustions easy to use.

3) reduction of nitrogon loszes by wahing as the leomes accumulate
the nitrates contained in the soi; rd utilize tem in proportion with
their fo nation. lertilizer triJls were undertaken to this effect at the
Oatlho 38ttion by 3ZAM. The study wa Arformod on fitly. ix varieties
of l 0em8e Imported either froa. the ,orth or from the center of Viotams
or even abroA, as the A L " ro: aopan. The behavior of
these lejams on our lamd, same"Icvt .articular because of their toxicity&
was little satisfsctory, which bring BIAM to conclude that tUor Is mre
of an Inter"st t0 research ard to cultivate these a,-ontanious, lepms in
rice fields as the cay con bctO type) that had to be inter..
esting by its hardiness ait Its at t woducti-n of aeon rAterial. The
fiem-dien (MM - - LMW j Bets) could also be tried because of its
ro&tance to almud Unds, however Its production of Creen rxtorial is
wek. I. term of Imported lozoe, one cot14 a..my 2agb aau=
whose culture oculd be done duriog the dry season because of Its sMll
water requiret-nt, In India, the .rins of ZkQa aa ft sm eed
before the harvest of the piddy cA ito votation takes place during
te four or five months of the %try se"an .

III I III4k
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Vz-rure, in insufficiant quLntity, becu.e of the minor L-porterne
of re~rir-, c~r. be rplCOcet .; Lr'ti fici±i :lue prepnred from 6luo binhM

ersia that one :irds in abundnace in South Vietnam, The
destruction of these spontereous vecetation in on the other hand necessary

to it often hinders the overflovin, of the water in the ernels the the
course of the water, its presence is also perceived by a reduction of the
pisciculture popultion,

Thus, with the green fertilizerc cultivcted lin situs on well managed
rice fields or artificial manure prepared from 'luo binh', the rice grower
has at his disposal nitrogenous fertilizing elements thet are inexpensive
that would allow him to reduce his purchases of mineral fertilizers.

The utilization of organic manure reacts feiorably on the yield; the
obtained results at the Phu-Loc Station (Soctreng) show in fact that
*four tons of green materiels, incorporated in the soil in two years
produce the same effect as 35 kiloc of mineral nitrogerO.

The economic production of green fertilizers, however, remains an
arduous problem for the lads of South Vietnam; a satisfactory solution
would be obtained only it one had at his disposal bardy varieties and a
atrorg production of green material.

C

C S

The encouragenart to local production of fertilizers and the help
of the Goverument to rice grovors must aim at the srte ipol th-, 42o
of the active elemant in the fortiliser expressed in kilog of paddy mst

"') The ;lIncip. deposits of vturrl phosphates actually knon in
U40 Was~i ame

"rth Viet am, . Gottos In the -srive Ialkin on the border of
the xacadtaized road of Phu lear thuorG rt Lcg con; grottos in the region
of Necham, ear the Chinese frontier; aeri* of snll veins of Lang lut.
In the North of Thai U1.eavl de--o it of Yen boi and of Z.-o an oham, ot the
border of the Rind i.ver and of the Sona Choy.

Centmil Vietnam. . Orottot of Thnr.ah hoe or. the border of Sona Ph
and of Song Chu; gottoo and fisuree in the rec.ion of Tinh on the border
of SozZ Ca; &erles of uoall veirs In the re.ion of Doug ho.

Cambodia. Serie of ax.ll veirs in the reeion of Tuk Viae (province
of KINaVot) a d to the West of Buttem ng.

I.
' -- " I I II _ I U - I III I I ... . . .. . _ I I Il6 I
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must be at least of the same order as that of fertilizer iz roationshipI, with wheat in France, that is to seys

l kilog of equivwlent to 3 kilog of paddy.

1 -- - 0.6 - -

The rational utilization of fertilizers in traditional culture requires
of the agriculturer knowledge of the principals, or at least olementary oes,
of manure, to know the role of the N. P. K., the maladies that result from
a poor nutrition. The meager recults obtained recently in South Vietnam
with the distribution grev!s of fertilizer, show the importance of agri-
cultural popularization in the practice of =nure.

Because of the expensiveness of fertilizers, the technical services
and the research centers =mst follow their studies in view of utilizing
to the maximum the fertilizing elements incorporated in he soil, in
reducing to a minimum the losses by washing or by transformation into
non-assimilable products.

Thus, 'the transformation of cyanenide into usable ammonium ions
for the plant must be studied in the case of high lands end rice field
lands, principally in taking into account conditions that can influence
this transformations humidity, acidity of the soil, release of CO2.
From this study, it will then be possible to deduce from the practical
point of view, the spreading epoch and the time that the fertilizing
element begins to react, the direct action of the cyanamide and of its
transformction products on the plantation cultures and in particular on
the radicular system' (USTAGNOL).

And it is also part of the Coal to best utilize the fertilizings
that the Physioloy laboratory proposes to study certain procedu- 3 of
use of fertilizers (1) that heve Livon the best results abroad.

The study of 'fertilizer placing' (localization of the me-u'e) is
in progress. This manure method which consists in placing the fertil-
izing elements in well defined positions, in relation with the seed beds,
allows not only to reduce the dose of applied fertilizer, but it facil-
itates again the separation of the vegetation, the fertilizer being,
placed near the roots, it restrains losses from the solubility of
and of 20, the contact of fertilizer with the soil being relatively
limited.

(i) Extract from the work progrem of the Physiology laboratory
of the Indochinese Rice Office.

. V[.'--, -



The plowing irto the rround of sulfate of emioniac dry and in depth
(nti.) recommended by the 3api.nese scientists wre tried. It also
reduces the losses of fertilizir. eleerts incorporated in the soil, in
diminishinZ the loss of &r7oniaccl nitro-en by oxydation end reduction.

The treatment of seed beds by nutritive solutions reco mended by
the Cutteck Institute (India) will be able under little to be popularized.
If the amellorization obtained by this method is not compcrable to that
obtained with a copious manure, it is however interestiug because of the
small doses of fertilizing elements employed. Certain products of local
origin containing.hormones, like coconut milk, were employed with success.

The treatment of chew.ical pro"ucts vith a hormone base (1) will be
attempted in the course of the year 1952.

One should notice however that the tre-tent of the seed beds, either
by nutritive solutions or by hornones, gives thie best results only on a
well manured earth. On earth without fertilizer, the aelioration of
yield wiU4 be achieved at the expense of P more rapid exhaustion of the
soil, the more vigoroua plunt de-xnda more nutritie @laments %o deelop
itself.

The study of organic mnure is also foreseen; it affects the choice
of green fertilizers, and the plowing into the ground of shreded straw
in the lands of the rice fields.

0

Although one must follow the research in view of being able to better
utilize all of the elements thtt 1lay a role in our rice-growing produc-
tion, the acquired scientific knowledge already allows the rice grower to
auanent his yield by the rational utilization of fertilizers.

However, he can do it only i-ith the aid of a technical and financial
assistance.

By technical assistance we wish to spook of services rendered by the'
bureaus of consultation and of agricultural populrization. It is part of
these bureaus duty to make the peasants benefit from modern technical
knowledge, to bring to them all of the necessary inforytion and to adapt
them to their own problems. The most up to date rice grower informed of
the results of research equally has need of counseling and of supplementary

(1) In ;&pan, the use of sodium salt of naphtclene-acetic acid gave
an amelioration of 5 % in reletion to the control experiment.
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aid to put these results into practice. The work of agricultural popular-
ization can be carried out in South Vietram by agents of the Agricultural
services aided by local guides chosen among the rice growers havinj the
most open minds and more devloped sociel sense than the others (the
Nuong-kiem-dien). The direction of these Zents in a province must be
confided to an agronomist havirna Leneral lmowled3e of the soils and of
the fertilizers. These agronomists must be able, in their turn, to consult
the soil specialists on the most complex questions.

We hove just briefly underlined the importance of the popularization,
such as it bcaprised the Indochinese Rice Office since its creation (1).
The results obtsined are not however those thct one is in the right to
discount because of the particularly routine and conservative character
of our peasants. A firmer, more directed, aCricultural politic, based on
the obligatory use of fertilizers end selected seed beds could facilitate
the vork of the popularization services.

By economic assistance, we wish to speak of the subsidy accorded to
the rice growers for the purchase of fertilizers, in order to maintain a
favorable equilibrium between their prices ord those of agricultural
products. This subsidy takes on different forasa prime to the merchants
of fertilizer to allow them to reduce the selling prices, organization
of far less burdensome methods of transport for te fertilizers, sale on
credit without interest or a a very smll rate until harvest. The value
of the supplementary production would permit the rice grower to cover the
purchasing costs of the fertilizings.

(1) In Vietnam where agriculture is still scarcely evolved and is
practiced according to ancestrel nethods, popularization must be still more
importent than elsewhere. However the personnel charged with this work
is very reduced; one agent for 3,00 I , while in 3apan one can coint one
popularization technician per 8 1



The ensemble of measures envisegod above permits to resolve the
problem of fertilizers,

The researches recox~ended that are =~ado in taking~ into account the
data which is moat recent of the chewistry of the soil and of the physi-
oloa' of rice permitted to further define the fertilizer formulas to
dopt.

Industrinlization of trie country will place at the disposition of
the rice growers not onl2y fertilizers a- a 1ow price, but will furnish
new openings t~o the local MeOi ir. the Chemiccl industries, F'urthermore
it will lead to an appreciable iixportrtioii of foreign bills due to the
rrowth in exportation of rice,

These measures must be completed howver by a cortein number of

pCovor=.entsl reforms, Thus the relctions between Ota dien* and pxopri-
otors, must be -ogulated in fiin in a rational menner the part of each
in the rnure, in fixing the rdinun duration of the farm contract so
that the farmer can profit fraom the residual effects from phosphoted
fertilizers.

The imeportance of rice-edowint production for South Vietnam justifies
the application of these diverse umeasures. It would permit an annual
surplus of production from 50,000 to 100,000 tons of paddy (growth fr
2_ p to 50 % of production) that can be evaluated at l40, urher$mor

Saigon, March 31, 19_52.

Thes mesure mut bec~pete howverby acerain umbr o
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